Experimental Methods
pH assays, the sensor was incubated with 10 μM Pb 2+ at 25 o C for 60 minutes in buffers with pH from 3 to 11. Aliquots were mixed with standard loading dye and loaded on an analytical dPAGE. Gel was stained with ethidium bromide for visualization under UV.
Fluorescence Assays. Purified RNA was ethanol precipitated twice and refolded in the presence of a folding buffer containing 10 mM Tris (pH 7.5) and 5 mM Mg 2+ (heating at 90 o C for two minutes in water followed incubation on ice for 5 minutes; then heating at 50 o C for 30 minutes in presence of 5 mM Mg 2+ followed incubation on ice for 5 minutes). All experiments were performed in the same buffer conditions. For metal binding assays, fluorophore DFHBI was added to the RNA and incubated at 37 o C for 10 minutes.
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Concentrations of RNA and DFHBI used for sensitivity and selectivity assays were 5 μM and 20 μM, respectively, unless otherwise mentioned. Different concentrations of Pb 2+ (for sensitivity and selectivity assays) or other metal ions (for selectivity assays) were added and incubated at 37 o C for 15 minutes. For DFHBI binding assays, RNA was taken in 30 nM concentration. For tap water experiments, 100 nM RNA and 1 μM DFHBI was used.
Fluorescence emission was measured using a Fluorolog-3 spectrofluorometer equipped with a thermo-controller (Horiba Inc.) at an excitation wavelength of 468 nm (Fig. S14a ) and emission range of 490-520 nm (Figs S6b, S14b) with a slit width of 5 nm; results were the average of three consecutive independent measurements and each measurement was performed in triplicate (the data points represent the average of these triplicate measurements). All measurements were done at 25 o C. Data were normalized and plotted in Microsoft Excel and Origin. Mutational studies on the G-quadruplex region. The following mutants were used:
RNA-metal ion and
The wild-type sequence (the sequence of the Spinach sensor) used as a positive control was:
The G-quadruplex guanines are highlighted in blue and the G mutations are highlighted in red. Fluorescence experiments were performed as indicated above. Concentrations of RNA and DFHBI were 5 μM and 20 μM, respectively. For each construct (wild-type and two mutants), the background signal without Pb 2+ was subtracted from the signal observed with Pb 2+ . Data were plotted in Microsoft Excel.
ICP-MS Analysis of tap water.
Data were collected using an Agilent 7700x inductively coupled plasma mass spectrometer (ICP-MS) using ICP-MS MassHunter version B01.03.
Samples were diluted in a 2% HNO 3 matrix and analyzed against a 8 point standard curve (for Pb 2+ ) or 5 point standard curve (for Na + , Ca 2+ , and K + ) over the range from 0.05 ppb to 25 ppb (for Pb) or 0.1 ppm to 1 ppm (for Na + , Ca 2+ , and K + ). For all analyses, the correlation coefficient was > 0.9990 for all analytes of interest. The signal was normalized against a Tb 159 internal standard. Data collection was performed in Spectrum Mode with five replicates per sample and 100 sweeps per replicate. Each sample was analyzed three times for consistency.
Supplementary Table   Table S1 . Figure S12. Activity of spinach sensor in different pH. Activity of spinach sensor was interrogated in a broad range pH 3-11. Spinach sensor shows optimal activity in the pH range 6-8. RNA and DFHBI concentrations were 5 μM and 20 μM, respectively. 
